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Inthestfecfflcation: 

1. P a r agrap h, beginning at page 3. fine 12 with has been amended as fakows: 

A compact hollow cylinder of the invatfnalor can be formed of tigtitty compressed in 
longitudinal and transversa directions pleats of different forms of an eversfble tttin-waOed 
tube placed at any angles witti the longitudinal arts of an endoscopic tube. The cylinder has 
recurrent narrowings of an external diameter and wkfenfnas of tts Internal diameter, The 
stability of diameters depends on the compactness of the cvlihder. krone of the 
embodiments the definite compactness of cylinder ensures the oat> with endoscopic tgbe 
d^ffQ..th^rJqining and in the process of jnifftf gafipn, jQ jhe.ortj^.on^ 
Tflftre, are possfttft alSQ thft tnWim variants of embodiments. 

In the claims: 

Claims 1-20 have been amended by claims 1-20 as follows: 



An endoscop e , comprising an i nv a ginator of a t 
partofooonaoGoop l ott^ l nthoGfu i P^ 



ttoopo nooQfding to efamn 1, w horointh 



tor ta fomiod in a ho B o w oyBndor ha vi ng 





inq t o any of cla i ron 1 t o 3< further < 



e ndo s cope. cQmprtclhg a t 



) of endpsaopic 
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th e w on o oo 



t o any of oJa i mo 1. & 7. 8 . farthef-compifeine^a-pra 



<Q." The wdosoope aooortfing to any of c l a i m s i, Z 3 , 7. B 4 fiatf* 
f 1i Tho oodoocopo occonflng t o a ny of dti i m s 1. - 2. -3 . 7;Q. fiaih e rcompn ti no , a tip of aw -e ndoGoopfcatubo. 
1*L Tho ondocoop e a oooiolng t e c l aim 11, w ftofoio oakf ttpoompriooc a protective ajiassr 
43,—TTvo endoscope oocorcfing to claim 1 2, ^wherein caid tip compriooo a channef in tho oavty qf Intopttnoc 
1 4 , The endogoopa aooonfing to any of darns 1, 2, 3, 7 t tt 4 faim e r Qe mprfcfng an ana l d ft a tofe 



1 §. Tho ondocoopo accord i ng to c l a i m 14 ; wh e rein caidH 



I fn tha cnvtty o f 



1 6 , Tho on d o fi oopo aoooftfing to any o f a taimp 1, 3. a . 7, « . further oompnttna ; an on d o a oopk; fobo w*h a 
dista l drWoc of tr a ction fri es , bon al npj B e tf ctal and, mado i n th a s hap s- af o y tindorip j etoo ante 

17 Tfyt ^wv^p^f^g nny rrf" riiih ii fE 1 u Sfj 2! 7. a. f iJ rt hnr o o rn n n Vd ng an nfirffrrnqpfc tubo t uth a 

dkfi a f diws uf If a a tl a n Knop. bonding to distal on d t mada I n tho chape of ey l a h a ni 

1 8 . Th e e ndocoape a ao onJing ta any of cla i m s 1 t &, a , 7, B, Author comp ii ua i y u I d e pcy toroopo I n tho 
shape of a noxlbta hofmotictube, orTthodfctaf ond of nqW bibo a pfeton of biaacy channei4splaoedi 

S O . An endoscopo onmpricjnQ a fneohantam far incoftion of ■endocoopiQ tuba in thfreha 
unitj 



I claim: 

1- An endosoppe. coming, oo fnyaainatar, »hjch fe a trrfn^wated tube! romoactfv placed on flip dista l 
part of an endoscopic h^e in me shana of small hwew amrlfrrpiwrtf, 

hoftowcyfinder. wfflch has a oao wfth the distal cart of the endosoantefajh^ 

3- TTTg Endoscope acconfipfl to <*frn 2- wherein said cvtticter has a amnrtn ^ whicb ensure saM 
oapjnthenraoBfsoflrhr*^^ 

4 - Il» ., eho^cope frCTTtffrQ »> ftnv of claims 1ft X farther COmnrtdnq a seal befaweTt tha enrirecnp fr 
hifae and tha tmevwted and of said invert*™-. 

*- TTW ^ftscQpe WPftfna to any of claims 1 te a faring * ******* » Wof **ki Im^ninator, 
wnrnieQS^ 

* The en^oope am^ofrhi to flnv Of rfafms 1 to 3. fi^thcr ootnprj^"? a ncegHvaove of the distal part of 
^eeno^spppjcjibe. 
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7. An endoscope, comnrisino a disposable cartridge for the rtwaoination of an endoscopic tuba which has: 

• an invaoinator wMch is a thin-waned lube, farmed by smafl layers and/or pleats In the shaoe of 
a compact hollow cylinder, which hasji g ap with the distal part of the endoscopic tube. 

• a-seat between the endosc opic tube and the uneverted end of said invaoinator. 

• a shell of said fnvaarnator. commerisurate to the diameter of said invaoinator and to the lenoth 



* a Preservative nf part of the e ndosoopio tube. 

6. The endoscope accocdfno to datm T. wherein saidjcvfinder has a compactnes s, which ensures said 

gap in the rypcesa of invag ination of the endoscopic tube. 
0. The endoscope according to anv of cfejma 1 2. 3. 7. 6. further ctwipfteinq a seal of the endoscopic 

tube, which hermetizes a cavftv of the averted part of said invaoinator. 

10. The endoscope acoofdipo to anv of claims 1 . 2..^7. BJhmauxemmmsi a spring of said Invaoinator. 

11. The endoscope aooornlrig to anv of claims 1. 2. 3. 7. 8. further comprising a removable tip of the 

1 ^ TT^ endoscope according to claim 1 1, wftarejn. sajo; tip frfth y comprises a, protective glass. 

13. The endoscope according to claim 1Z wherein a cavftv of said tip complicates with a cava? of 
intestines, 

14. The erXtOS<^^CCorcnng to any of claims 12.3. 7. 8. further comprising an anal dilator. 

15. The endoscope according to anv of ctairrq 1. 2. 3. 7. 6. wherein the erKtoscoote tube further conT prfrrtt fl 
dtstel drives of traction Hnes. bending as distal end, which are cvBnder-piston unite, connected to the 
pressure of gas or liquid, 

1 6. The erKtoscopg according to anv of cteima 1. 3l 3. 7. fi. further cryncrtsino a Moosv forceps, which are a 
ttedbte hermetic tube, on the dfatal end of said tube Is placed a Piston of a btopsvcfianneL 

17. The er^Qgcpptt according to claim 16. father comprising a distal drive of traction Ine of a cutters of 
said biopsy forceps, 

18. An endoscope comprising a mechanism far rntroductlon of an enA>scopic tu be, which is a cvfinder- 
Piston unft. connected to the oressumpf gas or Squid. 

Fathfuiry Yours, f\ o 



of rectum. 
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Examiner has acknowledged that claims 1-20 have now been amended to dear up alt 
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Endoscope 

with disposable cartridge for the iiiyagin^ori of endoscope tube 

This is the continuation of application PCT/LV98rt)0006 based on the priority ^pJicatioi^ P-97- 
190 from 03.10.97 (LV) and P-98-188 from 23.09.98 (LV) and inventors oortffioato Ns 1622*166 
from 21 .08,78 (SU). 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention p e rtains relates to the field of medicine, namely to colonoscopy and enteroscopy, 
but can af so be used for Industrial endoscopes. 

2. Description of Background Art 

The common feature of the known pat e nts cffid of tho so l ution propo se d In this appBcation is-fte 
preconco of tho ovortod tubo, which transportatos ondocoopio tubo the endoscope, proposed in 
present application and of endoscopes according t o known patents Is a tube, eversible under 
fluid pressure . The inflated and everted tube in vaginates an endoscope tube into explored 
channel and therefore was named by me as invaginator. For co l ono s copy and e nt e roscopy ono 
or anothor combination of invaginator with ondo s oopio tubo must ensure tho porietarttly oponod 
objoctiv e of ondoscop i o tube/ This purpose ic pursued by tho dovicos undor tho patonto US 
4,321 1 9 16 and US 4 .615,331, The exportation of invaomgtor is effective in case when it everts 
close to the objective and does not cover the tatter. 

The fluid pressure causes not only inflation and evertion of invaginator. but also its tioht 
engagement with the endoscope tube. As a result of this engagement an everted part of 
invaqfoator becomes twice shorter mat the endoscope tube. 
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5.259,364 does not solve the problem of displacement of invaqinatof s uneverted part from 



chamber to objective. 

Thus, alt known endoscopes with invaqinator are insufficiently effective or dangerous. 

The named - drawbacks exclude th e poss i bility of cCnicai app l ication - of the Known i nvagina teffs 
for th e transportation of endoscopic tub e . 

Th e main drawback of widely appl'tod manual cotonoccopoo difficulties of thoir introdu cing: 

Th e se cond drawback is that b e nding of th ei r distal e nd is poss i b le only untfi -a - d e finit e numbor 
of flexures of an endoscop i c tube The endoscope tube together with invaqinator repeat all 
curves of explored channel. But bending of tube distaJ end is possible only MI the definite 
number of curves. This is the second drawback of existing cotonoscopes. As Tube's end is bent 
by rotating of two rollers each connected to its pair of traction lines. Springs, comprising traction 
lines, on the distal end are continued by channels in the wall of cardan-jointed rings. Ends of 
traction lines are soldered to the distal ring of the cardan executive mechanism for bending the 
tube distal end. Outward extraction of traction line from the spring decreases gaps between 
cardan rings thus forming a smaH radius of a curve. H e r e with A t that the distal cardan ring pulls 
the opposite traction line in distal direction, thus ensuring an increase of space between rings. 
Difference of lengths of big and small hatf-drcumfere rices of tube's curve is a product of «*» 
and diameter of an endoscope tube. Japanese authors point out that when . 3-4 loops are 
formed, the distal end of an endoscope is was blocked, but biopsy forceps continued to 
function. This difference is explained by L Aler formula 




where: «Q,» - manual power reafizmg traction Knes extraction; «Q 2 » - remaining from «Q.,» 
power, attached to a distal cardan ring or cutters of biopsy forceps; «e» - basis of natural 
logarithm; «a» - traction line rotations in radians; */» - friction index between a traction line and 
a spring. Under fixed values and value <Cb» depends on value «c» l but for two 
consecutively connected traction lines of an endoscope the latter is twice as large as for one line 
of biopsy forceps. 

The third drawback of known endoscopes is the problem of its maintenance; For recurrent use 
an endoscope tube is washed, disinfected and steriEzed. However, there are reported cases of 
infecting patients with AIDS and other infections after endoscopy. 
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It has been practically proved that if an endoscope tube has more than 3-4 loops; it is 
impossible to introduce biopsy forceps into it and to take bioptate. This is the fourth drawback of 
the prototype. 

SUMMARY OF THE INVENTION 

The invention mainly pertains to the field of medicine and particularly is intended for the early 
diagnostics of colon cancer. 

The objectives of the invention have been following: - ensure reliability* ovonn e oe and easiness 
of introduction of Bewble endoscope tube into colon or others long flexuous channels du o to th e 
fold e d structure of invaginator and ensuring of invagin a to^ 6*e v e rtton"d?rebt l y und e r the 
obj e ctiv e; - ensure bending of the distal end of endoscope tube in flexuous channels; - make 
maintenance of an endoscope more convenient; - perform biopsy in flexuous channels. 
Implementation of these objectives will make colonoscopy available to any physician and make 
ft easier for experienced endoscopists. 

Tho objoertivoc havo been • achieved by th e fact that the claimed endoocopo comprises: 
■ — an inv a gin a tor mad e of an e v e rting tub e , arranged by pleatSr-fofmed i n tho shapo of 

compact ho ll ow cy li nd e r; 
■ — a-disposabte cartridge comb i ning th e inv a ginator with auxiliary elements; 
■ — an endoscopic tubo ensuring fixation of a cartridge? 

v — a mochan i cm for introduction of tub e , ensuring tog e th e r with a cartridg e i nsertion of a tub e ; 
■ — a system of extraction infraction of traction lin e s e nsuring b e nd i ng of tho tubo'c distal end 

with hydro-manu al or pnoumo manual or hydrau l ic or pn e umatic driv e : 
m a hydr a ul i c - op - pnoumatio intenciftor-of -i ntroduction and extraction of biopsy forc e p s and 

hydr a ul i c or pn e umatic rrt e nsffi e r of tr a ction li n e of biopsy- forceps? 

As the base for all variants of the construction of Present invention serves an endoscope with 
invaginator. whose uneverted end is coupled with the distal part of endoscope tube, at that the 
invaginator is made bv pleats and in compact state is held on said distal part 

In the simplest variant of present invention, the uneverted part of invaginator is enclosed into the 
everted one, and the end of the everted part Is fixed on a seal of endoscope tube and connected 
to fluid pressure. 

In preferred embodiments of present invention the invaginator is made in tha form of hollow 
compact flexible cylinder which has a oao with a preservative of the distal part of endoscope 
tube. A compact hollow cylinder of the invaginator Is formed of tightly compressed in longitudinal 
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and transverse directions pleats erf different forms of an eversible thai wall e d elastic tube placed 
at any angles with the longitudinal axis of an endoscope tube. For Its flexibility t he cylinder could 
have recurrent namowings of an external diameter and widerwngs of its internal diameter. 

Preferred embodiments of present invention comprise a disoosable sterile cartridge for the 
invagination of endoscope tube, the cartridge could comprise: A disposab le steri le carfrrdge for 
invagination consists-of - a shell which has a projection at its proximal end, comprising wherein 
could be enclosed : a preservative : of the distal part of endoscope tube which could be joined at 
the proximal end to a spring stop; a compressed spring; a spring distancer in which Is located a 
distal seal of the endoscope tube coupled to an uneverted end of the invaiginator; a fixator of 
compressed spring; an invaginator in the form of a hollow compact cylinder, which has a gap 
with preservative and coukl comprise a recurrent narrowings o f an external diameter^and 
widenings of its internal diameter, at that the everted end of invaginator is fas tened on the distal 
end of said shell: - while on tho sh e ll is located a proximal s ea l of tho endo s copic tubo with th e - 
a proximal seal of the endoscope tube fastened on the distal end of said shell but at th e distal 
ond of tho sh e l l th e e v e rted ond of th e inv a ginator is fastened; - an anal dilator having a 
channel in its wall; -a tip of said endoscope tube, coupled with the distal end of said 
preservative, which one (me tip) has a protective glass, a channel for glass washing and 
blowing of intestine, an element for hermetic joining to the endoscope tube. 

In preferred embodiments of present invention the cartridge for Invagination of endoscope tube 
could be attached to a mechanism for Hs introduction/ The mechanism for introduction eMhe 
endoscopic tub e con s ists could comprise a cylinder with two pistons, which are interconnected 
with distancers and segment of an elastic tube, but a cavity between them through a pedal cock 
communicates with fluid pressure, while a cavity between a pro ximal seal of the endoscope 
tube and a distal Piston comprises a spring which returns pistons to their home position _and 
through the pedal cock communicates with fluid pressure. Tho cylindor i s join e d with th e 
cartridg e for invagination of the endoscopic tubo. Tho cavity b e tw ee n pistons and- tho p l astic 
tub e is connoctod to th e sourc e of pr e ssure or atmosphoro (nogativo pressure) through th e 
cock. The cavity b e two e n the distal p i ston and tho proxima l seal of tho endoscopic tub e through 
tho Gock Is conn e cted to the souroo of negativ e pressure or atmosphoro (ovorprossuro). 

An endoscopic tubo I d cupplcmohtod with: In preferred embodiments of present invention the 
inserted endoscope tube could comprise for coupling witft cartridge: - an internal transverse 
pleats of its external cover, which raise tube's flexibility: - two air-ducts k where the larger one 
has a lateral opening into a cavity of the proximal seal of the disposable cartridge for 
invagination, but the smaller one - into a cavity of distal and proximal preservatives; - an areas 
for hermetic fixation of ends of preservatives'; - a proximal preservative. Tho cocks can bo 
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p l ac e d i n th e pedals but tho spring, which returns pistons to thoir homo position can b e l ocated 
in tho cavity- between the proximal seal of e ndo s cop i c tubp and tho diotnt piston. A\ that 3 
control block could be made as a desk unit but the cock, which feeds the working pressure into 
the everted part of invaglnator could be placed in pedal. 

In preferred embodiments of present invention the system far bending of the distal end of 
endoscope tube in tortuous channels coutd comprise the T h e s ystem of e xtracti o n infraction of 
traction l i noo onsuring management over th e endoscopic tubo'c d i cta l ond, has a hydro - manual 
or pn e umo - manual or hydraulic or pneum a tic driv e and creates exertion at tho di s tal end of 
traction l ines. Th e s y s t e m Inc l ud es sources of ov e rpressure and n e gativ e fluid pressure, 
connected to cavities of elastic tubes. The elastic tubes could comprise springs with traction 
lines, the tubes could be fixed to springs by thread, but the springs could be executed with pitch. 
The traction lines on distal end could be joined with springs, but in the control block - with 
manual extractors-intractors of traction fines, connected with elements ensuring synchronous 
fluid evacuation from the cavity of manually extracted traction line and fluid feeding into the 
cavity of introduced traction fine. ©« The distal end of tube and traction line a cyiindor can be 
p la c e d who se p i ston to oonneot e d to a traction lino. Th e unit cylind e r/pi s ton can b e plac e d by 
Gv l phon. could be finished by cylinder and piston accordingly or the tube could be finished by an 
elastic element for example bv svlphona but a traction line could be connected with svlphone's 
distal end c orrespon dingly* A manual extractors-intractors of traction lines could be made in the 
manner of a rod, but the sources of overpressure and n e g a tiv e fluid pressure — in the manner of 
a piston and cylinder, positioned on the rod An element ensuring synchronou s feeding of 
nogativo pressure into fluid evacuation from the cavity of extracted traction line and fluid feeding 
ov e rpressur e Into the cavity of introduced traction line could be made as a pinion mated with 
cogs of two rods. As Each of two pinions is coupled only with its pair of traction lines, that is why 
bending of the tube's end could be performed in two stages. The cross-piece with a 
management lever, wherein central part has a movab le conn e ction Is movablv connected with 
the body of tho d e sk nod e of control block, but the ends are attached to four rods, pistons and 
cy l inders, could e nsures simultaneous bending of the tube's distal end in any direction. 

In preferred embodiments of present Invention in order to conduct bioosv in torturous channels 
the insertion and extraction of biopsy fbrceos could be realized with a help of fluid pressure A 
hydraul i G or pn e umatic intensifier of introduction and extraction of b i opsy forcep s includes 
s ourc es of overpressure -and-nogativo pressure, which, are is connected through a cock to the 
cavity of the biopsy channel, the entrance to which is sealed by a seal of biopsy forceps, and at 
the distal end of which there is a piston of the biopsy channel. I n addition At that t he biopsy 
forceps comprise havo an tntonoifwwfc traction lines ond contain a flexible hermetic tube, which 
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is connected to source of fluid overpressure a nd n e g a tive pressure, but the distal end of the 
tube and traction lines could be finished f i niohpo with a cylinder and a piston re s p e ctiv ely. The 
unit cylinder-piston is possible to replace with a segment of sylphon, the end of which is 
connected to traction fine. 

The subject of present invention is an endoscope, comprising 

• an invaainator whose uneverted end is coupled with the distal part of the endoscop e 
tube, at that said inyagtnator is held on said distaf part of the endoscope tube; 

♦ an invaqinator formed of pleats, tightly compressed in longitudinal and transverse 
directions in a compact hollow cylinder, which has a gap with said distal part of the 
endoscope tube. 

The subject of present invention also is an endoscope with a disposable cartridge for the 
invagination of endoscope tube, the cartridge comprises: invaainalor whose uneverted end is 
coupled with the distal part of the endoscope tube, said invaoinator is formed of pleats, tightly 
compressed in longitudinal and transverse directions in a compact hollow cylinder, which has a 
gap with said distal part of the endoscope tube and is held on said distal part 

Both foregoing subjects of invention could also comprise: 

o said cylinder of invaqinator having nanuwings of external diameter and widentngs of 
internal diameter. 

o a sheH for conducting the cfistal part of endoscope tube with invaginator along rectum, at 

that the diameter of said shell is commensurate to the diameter of said Invaginator. 
o sliding seals of endoscope tube, isolating a cavity of the everted part of invaainator. 
o an anal dilator, 

o said anal dilator with a channel in its wall. 
o a spring of invaginator. 

o a preservative of the distal part of endoscope tube united; with tube's tip, at that the 

proximal end of preservative and the tip have areas for hermetic fixation to the distal part 

of said endoscope tube. 
o said tip comprises a protective glass and communicates with intestinal cavity, 
o a mechanism for introduction of the endoscope tube which is a cylinder-piston unjt 

having a hermetic cavity, confined by a cylinder, a piston and a segment of an elastic 

tube connected to fluid pressure. 
o an endoscope tube with distal drives of traction Unas bending its distal end, which are 

springs executed with pitch and enclosed inside elastic tubes connected to fluid 

pressure, 
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o an endoscope tube with distal drives of traction lines bendino Its distal end, which are 

cylinder-piston units connected to fluid pressure, 
o an endoscope tube with distal drives of traction tines bending its distal end, which are 

svlphones connected to fluid pressure. 
o an endoscope tube with a biopsy channel connected to fluid pressure arid a biopsy 

forceps which are flexible hermetic tube with a biopsy channel's piston on tube's distal 

end, 

o said biopsy forceps having a distal drive of forceps which is a cylinder-piston unit 

connected to fluid pressure, 
o said distal drive of forceps which is a svlphone connected to fluid pressure. 

The subject of invention also is a method of prophylaxis from getting infected of endoscope tube 
and patient, the method comprises: 

o hermetic connection of endoscope tube to tube's distal part preservative an to a tip 

united with said preservative, having a protective glass and communication with 

intestinal cavity, 

o hermetic connection of said preservative to the uneverted end of invaoinator of 
endoscope tube, which is an elastic tube everted under fluid pressure: the elastic tube is 
formed by pleats in a compact hollow cylinder which has a gap with said preservative. 

o feeding of fluid pressure through a channel in endoscope tube under the protective glass 
of said tip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The graphic materials explain the essence of invention, where FIG 1 represents a variant of 
endoscope with disposable cartridge for invagination, where: a - handle-shaped control block: 
b - distal part of endoscope tube with mounted cartridge; c - longitudinal section of cartridge; d, 
e, f - enlarged fragments of FIG- 1c. On FIG.2 is shown the system of extraction-infraction of 
traction lines with a fluid-manual drive bending tho distal e nd of e ndoscop t o - tubO r in case when 
the distal end of endoscope is in direct position, where: a - position of system elements 
comprised in control block; b - enlarged fragment of FIG^a; c - distal part of tube with "bared" 
system elements (vertical arrows show the top-bottom of endoscope tube); d - enlarged 
fragment of FIG^c. On FIG.3 is represented the system of extraction-infraction of traction lines 
when the end of an endoscope e ndo s copic tub e ts bent downwards, where: a - position of 
elements contained in control block; b- enlarged fragment of FIG.3a; c - distal part of 
endoscope tube with "bared" elements (horizontal arrows show the direction of traction lines 
motion); d, e - enlarged fragments of FIG.3c On FIG.4 are represented: a - control bfo eK^and 
design of new endoscope; b - cross-piece with levers-reds , p i ston s and cylinder s for bending 
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distal end of endoscope in anv diredon; c - construction of a mechanism for introduction of 
endoscope tube i nto cartridg e; d - system of infraction introducing and extraction of biopsy 
forceps; e intons'ifi e r of introduction and e xtraction of biopsy foroops . On FIG, 5 is represented 
the simp test variant of present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The list of numerical markings of FK3.1-£fl 5 is given at the end of the specification. 

A simplest variants of present invention could comprise (see FIG, 5): - a source 5 of excessive 
pressure: - an endosc ope tube 3 with a control bloc 2 having a communication branch, a stop 
11 for so ring 10: - an invaainator of endoscope tube 3 which consists of everted part 4 and 
uneverted part enclosed in said part 4. at that the uneverted part of invaqinatar tightly adjoins to 
an endoscope tube and is placed bv Pleats perpendicularly to it From the side of an uneverted 
end 7 the invaoinator r s supported bv soma 10. but the Place of transition of uneverted part of 
invaoinator into its everted part 4 is limited bv tip 6, Besides, the endoscooe-prototvpe 
comprises: - an external {proximal) seal 13 of tube 3 on which the end 12 of the everted part 4 
of invaoi nator is fixed bv a ring 16: - rings 8. 9 on the uneverted end 7 of invaoinator - an 
air-duct 15 with a cock 17 far feeding of working pressure into a cavity 14 of the everted part 4 
of invaoinator - an anal dilator 19 , 

The invagtnator is to be everted under tip 6, but during the process of invagination the distal part 
of tube 3 becomes bared. It could happen both due to absence of gap between tube 3 and 
uneverted part of invaginator and to a friable structure of said uneverted part,, which under the 
action of air pressure engages to tube 3. 

The problem of engagement of the uneverted part of invaoinator with the endoscope tube 3 was 
solved bv invaoinator formed of Pleats tightly compressed in longitudinal and transverse 
directions in a compact hollow cylinder 23 (see FIG. 2). the cylinder has a gap 25 with the distal 
part of an endoscope t ube 3 and far its flexibility could have a recurrent narrowinos of external 
diameter and widenlngs of its internal diameter respectively. 

A new e ndoocopo comprises Further follows more complicated variants of : present invention 
(see FIG. 2. FIG. 3. FIG. 4) comprising an endoscope tube 3 with control block 2 and 
communication branch. There are possible, for example, a following constructions. Air-duct 15 
and cock 17 positioned on control block 2 or in pedal, connect source of fluid working pressure 
with opening 21 into the cavity of seal 13, which communicates with cavity 14 of shell 22. The 
distal part of shell 22 is commensurable in relation to length and diameter to uneverted part of 
invaginator 23. but the proximal part - to the compressed spring 10, Everted end 12 of 
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invaginator 23 is connected to shell 22 by ring 16, Invaginator 23 has narrowings and wtdenings 
24, as well as gap 25 with distal preservative 26, at that the gap 25 is Keeping also at working 
pressure in the cavity 14. Ends of distal 26 and proximal 27 preservatives and corresponding to 
them places of tube 3 have areas 28 for interconnection and hermetization. Seal 29 on end 7 of 
invaginator 23 separates cavity 14 from cavity 25, which communicates with the intestinal 
cavity. A distancer 30 prevents deformation of seat 29 by spring 10. Ends of compressed spring 
10 are based on distancer 30 and stop 11 at the end 28 of preservative 26. Stop 11. in its turn, 
is positioned on the projection 31 of shell 22. The distal end of preservative 26 ends with tip 6 
with channels 32 for washing of protective glass 33 and blowing-up of intestines, as wed as an 
element for connection to endoscope tube 3. On the border of narrow and broad parts of shell 
22 there is an area of intermediate diameter with indented elastic ring 34 for fixation of 
compressed spring 10. Channel 35 of anal dilator 19 is used for decompression of intestines 
during intubation, in the tube 3, besides the enumerated, there are elastic tubes 36, 37 
comprising springs 38, 39 and traction lines 40, 41. Tubes 36, 37 are connected to springs 38, 
39 with thread 42. Near mechanism 43 for bending the cfistal end of tube 3, ends of tubes 36 r 37 
are closed with plugs 44, which also connect springs 38, 39 with traction lines 40, 41. Proximal 
ends of tubes 36, 37 are connected with sources 45 of ov e rpres s ure a nd - n e gativ e fluid 
pressure. Proximal ends of traction lines 40, 41 are connected with their manual extractors- 
infractors 46, but the latter - with element 47 which ensures synchronous feed i ng of n e g a t ive 
pressure into evacuation of fluid from the cavity of which is - b e ing the extracted traction line 40 
and of overpressure feeding of fluid into the cavity of which is boing the introduced traction line 41 . 

Endoscope tube 3 has an internal pleats 48 of its external cover, air-duct 49 with two openings 
50 designed for vacuum fixation of preservatives 26, 27 to tube 3 and also has a removable 
sleeve gasket 51. Control block 2 has a cock 52 of an air-duct 49. Seal 13 is hermetically 
connected to a mechanism 53 for introduction of endoscope tube 3. A mechanism 53 for 
introduction of tube 3 is operated by pedal 54 but lever 55 realizes bending of tubes end. 
Cylinder 56, two pistons 57, distancers 58 and segment of an elastic tube 59 confine a cavity 
60, which is connected with source of ovorproscuro fluid pressure by means of cock in pedal 54. 
Cavity 61 comprises return spring 62 and is connected with neg a tiv e pressure source of fluid 
pressure by means of cock in pedal 54. Seal 64 and nut 65 are mounted on biopsy forceps 63, 
but piston 66 is positioned at their distal end. Seat for seal 64 and nut 65 is located at entry 67 
to biopsy channel, which is positioned with cock 68 on control block 2. Sylphon 69, which 
serves as a source of ovorprossure and n e g ative fluid pressure in the intensrfter of traction line 
of biopsy forceps 63, could be combined with its handle. 
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Marks made on preservative 27 and tube 3 serves for their correct positioning. Then 
mechanism 53 is mounted on tube 3 and cartridge for invagination is fixed. Pressing of cock 52 
will ensure vacuum fixation of preservatives 26, 27 to tube 3. After introduction of seal 13 into 
cylinder 56 endoscope preparation for work is completed. 

After the patient has been placed on an endoscope table, a cartridge is, oiled and introduced 
into the rectum and its ampoule is examined as if with a rigid rectoscope. The fluid pressure in 
cavity 14 is raised fed by pressing the cock 17 thus releasing the distancer 30 from coupling 
with fixator 34 and shell 22. Thereby spring 10 is released and it is possible to proceed with 
invagination of tube 3. Eversion of invaginator 23 and introduction of tube 3 into the colon 
occurs under fluid working pressure in cavity 14 at the moments of pressing pedal 54. During 
the endoscopy procedure intestines are to be distended. Gas into intestines is constantly 
supplied through gas/liquid channel of tube 3 and through channel 32 of tip 6 thus preventing 
getting penetrating of intestinal content under a protective glass 33. Gas evacuation from 
intestines occurs through a channel 35 of anal dilator 19. 

Bending of mechanism 43 is realized by means of ov e rpressure and n e gativ e fluid pressure 
sources 45, manual extractors-intractors 46 of traction lines 40, 41 and by means of elements 
47 which ensure fooding of negativ e pre ss ur e i n th e cavity of evacuation of fluid from the tube 
36 which comprises extracted traction line 40. and feeding of overpr es sure fluid in the cavity of 
tube 37 containing introduced traction line 41 Du e to n e gativ e pre s sur e As a result of fluid 
evacuation the elastic tube 36 and spring 38 are shortened. Considering, that their distal end is 
connected with traction line 40, this shortening relieves its manual extraction. Du e to Fluid 
pressure in tube 37 the latter and spring 39 elongates towards executive mechanism 43 thus 
relieving manual infraction of traction line 41. Thread 42 twisted on tubes 36, 37, connects them 
with springs 38, 39. Thus, n e gativ e pressure and ov e rp ress ur e wh i ch short e n and e longat e 
tuboo 36, 37 and springs 38, 39 evacuation and feeding of fluid ensure application of powers to 
distal ends of traction lines 40 and 41; manual extraction and infraction of traction lines 40, 41 
creates synchronous efforts on their proximal ends. Mechanism 43 of tube 3 is bent downwards 
by the above-mentioned method. During bending of mechanism 43 upwards, all above 
enumerated elements are moved in opposite directions, but bending of mechanism 43 to the left 
and to the right is implemented by the second pair of traction lines, which work similarly. In 
intermediate positions mechanism 43 is bent by interchangeable application of both pairs of 
traction lines. Element 47 made in the shape of a crosspiece with lever 55 ensures simultaneous 
bending of mechanism 43 in any direction. 
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As during colonoscopy tube 3 repeats an natural flexures of the colon its extubation must not be 
accelerated. Anal dilator 19 through which extubation is to be conducted eliminates unpleasant 
sensations caused by this process. 

The most practically important version of the invention is a colonoscope with endoscope tube 3 
without biopsy channel. A disposable cartridge ensures an available to all and atraumatic 
transportation of tube 3 in the colon, preservatives 26, 27 protect the patient from infections 
seated in endoscope tube 3, but tube 3 - from getting contagious during endoscopy. The 
management ergonomy of such colonoscope also makes it available to any physician: during 
endoscopy a physician in sedentary position, watches the screen, presses pedal cock 17 with 
one foot pedal 54 with another, the right hand controls lever 55, but in case of necessity 
washes the protective glass 33 by pressing on the cock with the left hand. Such colonoscope is 
necessary firstly for family doctors, gastroenterologists and surgeons for regular screening of 
colon cancer. Having selected "suspicious" patients out-patient physicians will direct them to an 
in-patient clinic for conducting biopsy and other thorough examination. 

For rearrzation of biopsy a cartridge with tip 6, without glass 33 is used. Having exhausted the 
possibility of manual insertion of forceps 63, it is necessary by means of seal 64 and nut 65 to 
hermetizes entry 67 into the biopsy channel and connect it by means of cock 68 to the; source of 
fluid pressure. Further insertion of forceps 63 rs performed by their manual infraction and due to 
fluid pressure of l i quid or gac on piston 66, but extraction - by switching cock 68 in the position 
«vacuum» and manual extraction of forceps 63, Due to location of source 69 of ov e rpressure 
and nogatrvo fluid pressure of traction line intensifier in the handle of forceps, taking of bioptate 
is made as previously - approach of rings ensures movement of the traction line inwards, but 
detachment * extraction of the traction line. 

Specifications of graphic materials' marks on FIG. 1 -[415: 

2 - control block with communication branch; 

3 - endoscope tube; 

4 - everted part of invaoinator (on FIG. 5 onlvl: 

5 - source of working pressure in cavity 14 (on FIG. 5 only): 

6 - tip of endoscope tube 3; 

7 - une verted end of invaginator 23; 

8,9 - rings at the end 7 of invaginator Ion FIG, 5 only): 

10 - compressed spring; 

1 1 - stop for spring 10; 

12 - everted end of invaginator 23; 

1 3 - proximal seal of tube 3; 
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14- cavity of everted part 4 of invaginator 23; 

1 5 - air-duct for feeding ffiM worWng pressure into cavity 14; 

16 - ring, fixing end 12 of invaginator 23; 
17- cock of air-duct 1 5; 

18 - manometer (o p FIG. 5 onhri: 
1:9 - anal dilator, 
on-iwrttim fnn FIG. 5 onlvl: 

21 - air-duct 15 opening on tube 3; 

22 - shell of cartridge for invagination; 

23 - invaginator formed in a compact flexible cylinder; 

24 - narrowings and widenings of cylinder of invaginator 23; 

25 - gap (cavity) between cylinder of invaginator 23 and preservative 26; 

26 - distal preservative of tube 3; 

27 - proximal preservative of tube 3; 

28 - areas on tube 3 and at the ends of preservatives 26, 27 for their hermetic connection; 

29 - distal seal between tube 3 and end 7 of invaginator 23; 

30 - distancer between spring 10 and invaginator 23 comprising seal 29; 

31 - projection on shell 22 for stop 1 1; 

32 - channel in tip 6; 

33 - protective glass of tip 6; 

34 - elastic ring, fixing spring 10 in compressed state; 

35 - channel in anal dilator 19; 

36 - lower elastic tube of extractor-intractor of traction lines; 

37 - upper elastic tube of extractor-intractor of traction lines; 

38 - lower spring of extractor-intractor of traction lines; 

39 - upper spring of extractor-intractor of traction lines; 

40 - lower traction line of extractor-intractor of traction fines; 

41 - upper traction line of extractor-intractor of traction lines: ; 

42 - thread fixing elastic tubes 36, 37 to springs 38, 39; 

43 - mechanism for bending of distal end of tube 3; 

44 - plug closing tubes 36, 37 and connecting springs 38, 39 with traction lines 40 ( 41; 

45 - sources of overpreccuro and n e gativ e fluid pressure; 

46 - manual extractors-intractors of traction lines 40, 41; 

47 _ element for extraction-intraction of one or two pairs of traction lines; 

48 - pleats of external cover of tube 3; 

49 - air-duct into cavity of preservatives 26. 27; 

50 - distal and proximal openings of air-duct 49 on tube 3; 
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51 - sleeve gasket; 

52 - air-duct 49 cock on control block 2; 

53 _ mechanism for insertion of endoscope tube 3; 

54 - pedal for switching on mechanism 53; 

55 - lever of element 47, made in a shape of cross-piece; 

56 - cylinder of mechanism 53; 
57- pistons of cylinder 56; 

58 - distancers between pistons 57; 

59 _ segment of elastic tube, attached to pistons 57; 

60 - hermetic cavity, enclosed by segment of elastic tube 59 and pistons 57; 

61 - hermetic cavity, enclosed by seal 13 and distal piston 57; 

62 - spring returning pistons 57 to home position; 

63 - biopsy forceps; 

64 - seal of entry 67 into biopsy channel; 

65 - nut, fixing seal 64; 

66 - piston of biopsy forceps; 

67 - entry into biopsy channel; 

68 - cock feeding the ov e rpr ess ure or n e gative J jujd pressure into biopsy channel; ; 

69 - source of ovorproocuro and n e gative fluid pressure connected with cavity of biopsy forceps 

63; 

70 - cutters of biopsy forceps 63; 

71 - distal intensifier (drive) of traction line of the cutters 70. 
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